Abstract This study involved evaluation of the shortterm impact of the RHANI Wives HIV intervention among wives at risk for HIV from husbands in Mumbai, India. A two-armed cluster RCT was conducted with 220 women surveyed on marital sex at baseline and 4-5 month followup. RHANI Wives was a multisession intervention focused on safer sex, marital communication, gender inequities and violence; control participants received basic HIV prevention education. Generalized linear mixed models were conducted to assess program impact, with cluster as a random effect and with time, treatment group, and the time by treatment interaction as fixed effects. A significant time by treatment effect on proportion of unprotected sex with husband (p = 0.01) was observed, and the rate of unprotected sex for intervention participants was lower than that of control participants at follow-up (RR = 0.83, 95 % CI = 0.75, 0.93). RHANI Wives is a promising model for women at risk for HIV from husbands.
at FSWs and their male clients [1] [2] [3] . However, this approach neglects wives, and a lack of emphasis on wives at risk may explain the increase in proportion of HIV infected women in the country, from 25 % in 2001 to 39 % in 2009 [1, 4, 5] . The small proportion of women engaged in commercial sex work in the country suggests that this increase is not likely due to a rapid rise in HIV infections among FSWs [1, 6] . Marriage is now the primary risk factor for HIV among women in India, and almost 90 % of new HIV infections among women do not involve commercial sex and mostly occur in the context of marriage [1, [6] [7] [8] . Interventions focused on HIV prevention among wives at risk for contracting HIV from their husbands are needed in India, particularly in high epidemic areas of the country, such as Mumbai [1, 7] .
Among married women, primary risk factors for HIV include geography and husband-related risks [1, 7] . More than one in six cases of HIV in India occurs in the state of Maharashtra, and most of these occur in the metropolitan area of Mumbai, the populous financial center of India [1, 7] . Antenatal care data from Mumbai indicate that women in this city are more than twice as likely to be infected with HIV, relative to women in India as a whole [1] . Mumbai has numerous commercial sex areas and large numbers of migrant males who visit FSWs, become infected with HIV and transmit their infection to their wives, as well as to other FSWs [7, 9, 10] . Women are often unaware of being exposed to this risk from their husbands. However, these wives are more commonly aware of their husbands' risky alcohol use and spousal violence perpetration; factors that are associated with HIV among women and which appear to be markers for husbands' involvement with FSWs [8] [9] [10] [11] [12] . Such husband-related risk factors in the context of communities with high rates of HIV offer a means through which to identify wives at risk for HIV for intervention, since behavioral risk of wives appears to be uncommon in India and a less reliable means of identifying women at risk for HIV [8] [9] [10] [11] [12] . However, identification of women through such markers can impede options for couple intervention, as husbands may be defensive through this recruitment approach. Hence, women-focused interventions are needed in India for wives residing in HIV epidemic-affected locations such as Mumbai and reporting husbands' risky alcohol use or spousal violence.
In the US and South Africa, women-focused interventions emphasizing HIV risk in relationships and related gender and sexual communication dynamics have resulted in significant impact on condom use in steady and marital relationships [13] [14] [15] . For example, the HIV Intensive Program (HIV-IP) intervention conducted with Latinas in the United States demonstrated increased safer sex communication and condom use with primary male partners via a multisession group intervention [14] . HIV-IP provided a safe and supportive environment for women to increase their knowledge and skills related to these health outcomes and increase their safer sex knowledge, skills and empowerment. Although HIV prevention among wives at risk from husbands in India is clearly needed, few models and little data exist on such interventions for this country [1] .
This study evaluates the Raising HIV Awareness in Non-HIV-Infected Indian Wives (RHANI Wives) intervention, a multi-session HIV prevention intervention focused on sexual communication and empowerment with wives at risk for HIV in Mumbai, India. RHANI Wives was adapted from the HIV-IP intervention, described above, as HIV-IP study participants were comparable in risk profile to at risk Indian wives in terms of their vulnerability to HIV being from primary male partners engaging in risky substance use, partner violence perpetration, and concurrent sexual relationships [14] . The current evaluation study assessed both short-term impact of this intervention on unprotected sex, as well as its feasibility and acceptability as indicated by program participation and retention rates and participant response to program.
Methods
Between July 2010 and June 2011, 220 eligible women were enrolled into this study from slum areas in the Bhandup suburb of Mumbai, an area in which commercial sex work occurs and HIV/STI rates are higher than the city as a whole [16, 17] . Women were invited to participate in the two-armed cluster randomized controlled trial of RHANI Wives. [Treatment arms are outlined in detail in the next section.] Geographic clusters were created for randomization by the research team prior to study implementation via the mapping of the study area by geographic boundaries (e.g., a hill, street) and population density, such that each geographic cluster included approximately 300 households. This approach resulted in 22 clusters within our study area of focus, in three adjacent slum communities; 13 of these clusters were selected for study inclusion based on indications of a greater number of alcohol venues within them. One cluster was utilized for piloting but retained in the study, as no changes were made to the program; the remaining 12 clusters were randomized to the intervention or control conditions.
Eligibility Criteria
Based on surveillance data indicating greater risk for HIV among wives reporting husband's heavy or frequent alcohol use [9] [10] [11] or lifetime spousal abuse perpetration against the participant [8] , eligibility included the following criteria: (1) 18-40 years of age, (2) fluency in Hindi or Marathi, (3) residence with husband in the area of study for a period of 2 months or greater, (4) reports that husband engaged in either heavy drinking (past 30 day drunken behavior, or 3 drinking days in past 7 days) or lifetime physical or sexual spousal violence perpetration, and (5) no plans to relocate from the area in the next year.
Preparation of Study Site
Due to the sensitive topics of study as well as the vulnerable population we were reaching for inclusion, we prepared study clusters from both study arms via outreach to local leaders and street plays to build awareness of the research team and study, issues of alcohol and spousal violence in the community, and the planned outreach to wives. The street theatre highlighted how husbands' heavy alcohol use can lead to financial strain, mistreatment and abuse of wives and children, and husbands' extramarital sex, compromising the health of the family. These efforts were made prior to recruitment and baseline data collection for each cluster. While this preparation could affect participant responses on the survey, we would expect no difference between treatment groups based on this preparation effort, as these efforts were conducted equivalently for both treatment arms.
Recruitment and Screening
Within selected clusters, trained female research staff approached all households to determine if a married woman that met age criteria was available. Research staff members were female and all held Masters' degrees in either psychology or social work. All staff members were trained on issues domestic violence and safety, HIV, and the research protocol and data collection procedures.
If an age-eligible married woman was home, the research staff member explained that a women's health focused research project for women in this community was being conducted and asked about her willingness to participate in a survey. If the woman indicated interest, a private space was identified within the house, or nearby, for the eligibility assessment and consent process. Due to the low literacy rates of our population of focus, and the sensitivity of the eligibility criteria, consent forms were read in full to all participants, and written informed consent was obtained prior to screening for eligibility. The consent form outlined that the purpose of the project was to evaluate an HIV intervention for women who are contending with husbands who engage in recent heavy alcohol use and/or have been physically or sexually abusive in the marital relationship. The consent form was clear that participants would either receive the multisession intervention or a brief one session intervention, and participants were informed after consent whether they were in the intervention or control condition. Thus, neither participants nor research staff members were blinded to treatment condition.
Subsequent to acquisition of written informed consent, the 20 min eligibility screener was conducted. The screener included a variety of questions on health care acquisition, fertility and parity, and family tobacco use, as well as eligibility items, to increase rapport with the interviewer prior to questions on husband's alcohol use or abusive behaviors. If a woman was identified as eligible, research staff again clarified the study procedures and asked if she would like to participate in the broader study, which would involve surveys over a 5 month period, as well as an HIV intervention program for those women residing in intervention cluster areas.
Participation Rates
Over the 1 year recruitment period, research staff approached 2,410 households that included a married woman aged 18-40 years who agreed to screening. Of those screened, 285 women were eligible (12 % eligibility rate); 220 of these eligible women agreed to participate (77 % participation rate) and were enrolled into the study (see Fig. 1 ). Of those who were eligible but refused participation, time constraints and husband disapproval of participation were cited as primary reasons for refusals. Low eligibility rates in this study are believed to be a consequence of our informed consent outlining potentially stigmatizing eligibility criteria (e.g., spousal violence and husband drinking) prior to screening, a requirement of institutional review board (IRB) approval.
Study Procedure
Subsequent to written informed consent for study participation, screening, and confirmation of eligibility and willingness to participate in the study, a baseline survey was conducted with participants. Research staff administered the baseline survey via face-to-face interviews in the homes of study participants or at a nearby location, to help ensure privacy during research participation. The baseline survey assessed sociodemographics, sexual behaviors, marital violence, HIV knowledge, and attitudes toward marital condom use and condom negotiation.
Immediately following the baseline survey, women were also asked to provide a urine sample for sexually transmitted infection (STI) testing (Chlamydia trichomatis and Neisseria gonorrhea). Samples were labeled with the participant's unique identifier number and stored in a portable storage unit. All samples were taken to the National Institute for Research in Reproductive Health at the end of each day for laboratory storage and subsequent diagnosis. Women enrolled from intervention clusters were then linked with RHANI Wives program staff for intervention receipt. At 4.5 months post-baseline, women were again assessed through a survey comparable to the baseline survey, but without demographics, and STI testing.
A number of efforts were made to support privacy for all study procedures. Research and intervention staff generally made visits during mid-day for both survey data collection and intervention sessions, as husbands were less likely to be home at that time and household chores were generally not being conducted. Morning and prior to husbands' return from work were busy times for women and thus generally avoided. Staff requested privacy in the home, which was generally possible except in the cases where infants or children under five were present. In such cases, provided that women felt their responses would not be understood by their children, study and intervention procedures were conducted. If older or adult family members were present, staff asked those individuals if they could provide a private place, and this was generally supported as the project was identified as a health project and privacy for health exams was a norm in this setting. Staff made the request rather than asking participants to request this, to ensure participants were not held responsible for requesting the privacy. Staff members were trained to provide privacy for all efforts related to this project, and they were monitored in the field to ensure that privacy was prioritized. There were lapses in privacy identified in the course of this study, and in such cases, supervising staff intervened to establish privacy and reinforce training of frontline research and intervention staff.
Where privacy was compromised, participant responses may have been affected. There should be no difference between treatment groups regarding this concern.
All data collection and intervention delivery were conducted in Hindi or Marathi by trained female research staff. No monetary or other incentive was provided for study or program participation, as required by Indian federal guidelines. All study procedures were reviewed and approved by the IRBs of Boston University Medical Campus, University of California at San Diego, the National Institute for Research in Reproductive Health, and the Indian Council of Medical Research.
Intervention Condition
As noted previously, the RHANI Wives intervention was adapted from the HIV-IP intervention conducted with US Latinas at risk for HIV from their primary male partner [14] . HIV-IP is a 12 session group intervention focused on HIV risk reduction, relationship dynamics and sexual communication, gender-based violence, poverty and financial stress, and substance use. Group discussion, counseling, and activities are used to educate and build skills among women, particularly regarding sexual communication and condom use, in a safe, supportive and women-focused environment. Formative research in the form of focus groups with at risk wives in Mumbai (7 groups), husbands reporting risky alcohol use or marital violence (2 groups) and health and social service providers working with at risk wives (3 groups) guided consideration on how the HIV-IP model should be adapted for this population. Groups were assessed on perceptions of HIV risks among wives, and then introduced to the HIV-IP model and assessed on their perceptions of it and how it might be adapted for Indian considerations. This formative research yielded the following important findings for adaptation:
(1) The HIV-IP content and skill-building approach was consistent with needs and interests among this population in India. Emphasis on the issues of poverty and financial stress, as well as the role of husbands' alcohol use contributing to these was viewed as an important topic. Women expressed interest in training on HIV and how to protect themselves, but greater interest was expressed for focus on the risk factors related to HIV, including husbands' risky alcohol use, spousal violence, and potential or actual involvement with female sex workers, as well as the financial stressors that they identified as ''reasons'' for their husbands' problem behaviors. (2) Individual (vs. group) sessions would be required for discussion of the marital relationship and sexual and relationship violence topics, due to cultural taboos against more public disclosure and discussion of these topics. Group sessions would help with social support.
Couple sessions would be difficult due to women's concerns regarding male willingness and availability to participate, as well as safety in disclosure issues. (3) Development of rapport via discussion of less sensitive but HIV-relevant topics such as financial stress and husband's alcohol use should be the focus of initial discussions, so a relationship with the counselor can be built before marital sex and violence are discussed. Sexual ''coercion'' was highlighted more than sexual ''violence'' as a focus topic. (4) Reduction in number of sessions is needed to conduct the intervention, due to the amount of time taken to conduct individual household visits and due to women's preferences for the program to be completed within a 2-3 month timeframe. (5) Building awareness among women regarding local programs and services available in the community, as well as skills to obtain informal support (i.e. from friends, family including in-laws, or local community members) against husbands' alcohol use and partner violence perpetration were requested.
Based on the recommendations from the formative research, the RHANI Wives intervention was adapted to include four household-based individual sessions and two small group-based community sessions delivered over 6-9 weeks. Sessions began with private individual sessions focused on less sensitive topics and slowly moved to more sensitive topics in individual sessions and then group discussion on relevant topics, but without personal disclosure (see Table 1 for details). As with the HIV-IP [14] , the intervention was based on Social Cognitive Theory (SCT) [18] and the Theory of Gender and Power (TGP) [19] . SCT application supported the focus on HIV/STI knowledge and condom skills building, as well as safer sex social norms and motivation. TGP guided the intervention focus on problem solving and skills building toward marital communication; embedded in this was gender empowerment counseling and support. The TGP approach promoted women taking a more active and assertive stance with husbands. Group sessions reinforced individual session knowledge and skills building and promoted local social support, both informal and from formal social service agencies (see Fig. 2 for overview of the intervention framework). All sessions were delivered by a RHANI Wives Counselor; all Counselors were female with Masters' degrees in social work or psychology and trained in HIV prevention, spousal violence, substance use and the RHANI Wives intervention. NOTE: Condom provision was not included in the intervention, as free or low cost condom access was high in this community via a local urban health center with HIV/STI counseling and testing [16, 17] .
Control Condition
Control condition participants were provided referrals by research staff at recruitment. Referrals were for HIV/STI testing and treatment at a local urban health center, as well as local social services for alcoholics and victims of domestic violence. They were also informed through the consent process that women can be at risk for HIV from their husbands, and consistent condom use can help prevent transmission of HIV. Following completion of study participation, control condition subjects were provided with brief information on HIV prevention and local HIV/STI testing and treatment care availability.
Process Evaluation and Quality Assurance Component
A number of procedures were conducted to ensure high quality implementation of program and adherence to curriculum, and to track participant response to and engagement with the program. Attendance records with dates and length of sessions were maintained by the RHANI Wives Counselor. The RHANI Wives Counselor also maintained case notes detailing information about activities or strategies used in each session, as well as type and nature of social and health service referrals provided at each contact. Counselor notes and records were reviewed periodically and feedback was provided as necessary. Weekly meetings with the RHANI Wives Counselor were held to help problem-solve any difficulties with any clients. Finally, a brief participant satisfaction survey was conducted with participants at the 4.5 month follow-up, to obtain their feedback on the counselor and their perceptions of the utility of the program in terms of supporting the participant to be safe and healthy in their marriage.
Survey Measures
The baseline survey included information on demographics, marital sexual risk behaviors and communication, and substance use. Socio-demographics assessed were participant age, region of origin, duration of time in Mumbai, level of education (dichotomized as any vs. no formal education), number of children, relationship status and length, and age, education and employment of spouse. Sexual communication measures included whether the participant had discussed condom use with her husband in the past 3 months. The primary outcome measure for this study, the proportion of unprotected marital sex during the previous 30 days, was generated indirectly by using Poisson models with the number of marital unprotected vaginal sex acts reported in the past 30 days as the outcome variable and the total number of marital sex acts reported in the past 30 days as an offset variable. This rather than the number of unprotected marital sex acts was used to adjust for the varying number in total sex acts. Secondary outcomes were then chosen to clarify primary outcome findings by identifying whether time by treatment impact on the proportion of unprotected sex with husband was attributable to reduction of marital sex, increase in marital condom use or both. Thus, secondary outcomes included: (a) number of marital sex acts reported in the past 30 days, and among those reporting marital sex in the past 90 days, (b) any marital condom use in the past 90 days, and (c) marital condom use at last sex.
Data Analyses
Descriptive analyses were conducted to characterize the sample. Bivariate analyses were conducted to determine if participants were significantly different in demographic profile (age, education, income, marital length) and outcome characteristics for (a) intervention and control participants, (b) for those that did and did not complete the 4.5 month follow-up assessment (study attrition), and (c) for those that did and did not participate in intervention sessions among intervention participants (program attrition). Any factors significantly different between groups were considered as potential covariates in the outcome analyses.
Outcome analyses assessed the impact of the RHANI Wives intervention on unprotected sex in the marital relationship. STI was not included as an outcome due to small numbers of participants testing positive for STI at baseline (n = 2). Apparent widespread use of antibiotics in this population during the study period [20, 21] likely affected our ability to obtain reliable STI indicator data. Outcomes were assessed via logistic and Poisson generalized linear mixed models (GLMM) with cluster as a random effect and with time, treatment group, and the time x treatment group interaction as fixed effects. Over-dispersion was assessed by the values of the generalized Chi Squared statistic divided by the degrees of freedom and a scale parameter was used as a random effect in order to correct for over-dispersion in the data. Age was included as a covariate in all the models. Since examining the interactions was an imperative step in correctly assessing the effect of the intervention on the outcome, we explored the interactions both graphically and analytically. Furthermore, since detecting an interaction usually requires much more power than detecting a simple main effect, we used a liberal alpha level of 0.15 for assessing an interaction, as suggested by Selvin [22] and commonly used by others [23, 24] . If an interaction effect was detected (p B 0.15), in order to determine the significance and size of differences over time by group, we proceeded with evaluating the simple main effects from the model (i.e., the main effect of treatment on the outcome, at each level of time, and conversely, the main effect of time at each level of the treatment group) directly from the full model (i.e., the model that included the interaction effect) while accounting for the interaction term. Analyses included intent to treat design using the above approach. Additional analyses were conducted to assess differential impact on outcomes based on whether any intervention sessions were attended (session attendance analyses). The original variable consisted of the number of sessions attended by each participant and took on discrete values between zero and six. Since the control group participants did not attend any sessions they were all assigned a value of zero. Because this variable was highly unbalanced, with 62 % of participants having attended none of the sessions and 33 % having attended 4 or more sessions, we constructed a hybrid binary variable (any sessions attendance vs. no sessions attendance) and used this variable in the outcomes analyses. Control group participants were included in the no sessions group to provide sufficient power for analyses. All tests for the outcome analyses were two-sided and had an alpha level of 0.05 (with the exception of the tests for the interaction effects which had an alpha level of 0.15). All analyses were conducted using SAS (SAS Institute, Version 9.3, Cary, NC, USA).
Results

Sample Characteristics
Mean age of participants was 29.5 years (SD = 5.8), and mean marital length was 11.7 years (SD = 6.5) (see Table 2 ). Half of the women married prior to age 18 years. One in five women (21.4 %) had no formal education; 30.9 % reported any personal income generation. Most women (93.6 %) had children. One-third of participants (35.0 %) reported spousal violence in the past 90 days, and 58.6 % reported their husband was drunk in the past 30 days. One-fourth of the sample (24.5 %) had ever asked their husband to use a condom; 80.7 % of those who were sexually active in the past 90 days (n = 117/145) reported no condom use in this same timeframe.
Bivariate Associations to Assess Differences by Treatment Groups, Study Attrition/Retention and Intervention Attrition/Retention Significant differences were observed between treatment groups at baseline for religion and condom negotiation (p \ 0.05). Hindus were the majority for both groups, but Buddhists were slightly more represented in the intervention group and Muslims in the control condition (see Table 2 ). Intervention participants were significantly more likely than control participants to have ever asked their partner to use a condom (p = 0.02). No significant differences were seen between those who did and did not participate in follow-up surveys; nor were any differences observed between those who did and did not participate in intervention sessions, among intervention participants.
Intent to Treat Outcome Analyses
Intent to treat analyses documented a significant time by treatment effect on the proportion of unprotected sex with husband (p = 0.01), but not on the number of marital sex acts or on the probability of using a condom with the husband (see Table 3 ). To clarify the observed time by treatment effect on the proportion of unprotected sex, simple main effects were evaluated from the full model taking into account the interaction term. The rate of unprotected sex for intervention participants was significantly lower than that of control participants at follow-up (RR = 0.83, 95 % CI = 0.75, 0.93; p = 0.001); this rate also significantly lessened over time for the intervention group (RR = 0.87; 95 % CI = 0.79, 0.95; p = 0.001) but not the control group.
For the any condom use outcome, the interaction between time and treatment group was not significant (p = 0.246) and for condom use at last sex, the corresponding interaction was significant (p = 0.122). However, in both cases, graphical display of the interactions indicated a possible differential time effect on the outcome based on the intervention groups. As a result, to explore the differences in the effect over time by treatment for these outcomes, simple main effects were estimated from the full models and their significance was assessed. Any condom use was significantly more likely for intervention relative to control group at follow-up (OR = 2.76, 95 % CI = 1.15, 6.60, p = 0.023), but no significant differences were observed in change over time for intervention or control groups. Condom use at last sex was significantly more likely for intervention relative to control group at follow-up (OR = 2.42, 95 % CI = 1.002, 5.70; p = 0.049); the corresponding odds also significantly increased over time for the intervention group (RR = 2.59; 95 % CI = 1.31, 5.13; p = 0.006) but not for the control group.
Session Attendance Analyses
Significant time by any session attendance impact was seen on the proportion of unprotected sex with husband (p = 0.002), condom use at last sex with husband (p = 0.015), and any marital condom use (p = 0.077); no effect was seen on total number of sex acts with husband (see Table 4 ). Simple main effects analyses revealed that, at follow-up, the rate of marital unprotected sex for those who attended any sessions was significantly lower than for those who attended no sessions (RR = 0.81, 95 % CI = 0.72, 0.91; p \ 0.001); this rate also decreased over time for those who attended any sessions (RR = 0.84; 95 % CI = 0.76, 0.92; p \ 0.001) but not for those attending no sessions.
Simple main effects analyses also indicated that, at follow-up, the odds of condom use at last sex with husband were significantly higher for those who attended any sessions relative to those who did not attend any sessions (OR = 2.64, 95 % CI = 1.11, 6.27; p = 0.028); the corresponding odds also significantly increased over time for those who attended sessions (OR = 3.72; 95 % CI = 1.65, 8.38; p = 0.002) but not for those who did not attend any sessions. The odds of any condom use with husband were significantly higher, at follow-up, for those who attended any versus no sessions (OR = 3.03, 95 % CI = 1.29, 7.22; p = 0.013), and the corresponding odds increased marginally over time for those who attended any sessions (OR = 1.76, 95 % CI = 0.93, 3.33; p = 0.082) but not for those who did not attend any sessions. Table 5 
Discussion
Findings from this study indicate that the RHANI Wives intervention is effective in reducing unprotected marital sex among women contending with husbands who engage in risky alcohol use and/or spousal violence, factors associated with HIV among men and their wives in a high epidemic slum community in Mumbai, India [8] [9] [10] [11] . These findings reinforce studies from Asia, Africa and the US, documenting the utility of sexual risk reduction programs for women at risk for HIV from their steady male partner. [13] [14] [15] [25] [26] [27] Consistent with prior effective HIV interventions for women [25] [26] [27] , RHANI Wives included gender and risk tailoring, use of behavioral change theory, focus on self-management and self-efficacy skill-building, and provision of social support at the community level.
Of note, further analysis indicates that intervention impact on unprotected sex is attributable to improved marital condom use, rather than reduction in marital sex. Such findings may have been affected by intervention participants being more likely than control participants to report ever requesting their husbands to use condoms at baseline. However, exploratory analyses did not indicate this to be the case. Nonetheless, despite significant improvements in any marital condom use for intervention relative to control participants, such use was still reported by the minority (25 %) of intervention participants at follow-up. Greater emphasis on condom use in the intervention may have been needed, as the minority of participants reported discussion of condom use. The intervention did include condom demonstrations and statements promoting condom use for HIV prevention, but such an approach does not require condom discussion. Further, provision of the condom demonstration and opportunity for HIV risk discussion was not a focus until Session 3, potentially The effects in the full model were tested by type III F tests for fixed effects whereas the simple main effects were tested for the differences in least squares means by using t tests c For subsample of participants reporting marital sex in the past 90 days (n = 196) minimizing its recognition among participants that did not receive these sessions. Strong and significant effects of intervention participation on this variable support this point, suggesting that the intervention's impact on condom use is significant but requires program participation. However, further analysis is needed and likely requires a larger sample size, as the original study was not powered to focus on consistent marital condom use, but only on proportion of unprotected sex. Though the intervention model was effective, participant identification and intervention participation was a concern. Few women screened were eligible (12 %), suggesting household recruitment was an inefficient means of reaching this population. Another recent study involving household recruitment for an HIV intervention with Indian wives of heavy drinkers similarly found this to be an inefficient means of reaching this population [28] . Such limited numbers of eligible participants likely indicates selection bias, inhibiting generalizability of study findings. Selection bias may be a concern, as participants were required to disclose stigmatizing behaviors of their husbands, limiting generalizability of study findings. Additionally, among those agreeing to participate in the study, 29 % of intervention participants received no sessions, limiting our understanding of response to program. Nonetheless, among those participating in any sessions, 87 % participated in all four individual sessions, though only 28 % received group sessions (see Fig. 1 ). These findings suggest that individual sessions are the crux of RHANI Wives and are highly acceptable to women once they initiate program participation. Focus on more efficient recruitment of participants who are ready to initiate the intervention would be needed for future implementation. Indicators of such willingness and readiness need to be determined.
Other study limitations included reliance on self-report outcomes, aside from STI. Assessment of solely bacterial STIs at a time of very high antibiotic use in Mumbai impeded our ability to assess biological impact of the intervention [20, 21] . Lack of an attention comparison condition prohibits assumptions that observed program effects are attributable to the intervention rather than counselor contact. Also, small sample size limits our ability to determine if the observed intervention impact occurred via the theory-generated risk factors addressed in the intervention, as outlined in Fig. 2 . Fertility desire was not measured, limiting our ability to consider the role of such desire on the intervention's impact on condom use. Short term follow-up and use of only one follow-up assessment are also weaknesses of this study. Future larger scale evaluation of RHANI Wives is needed and should be inclusive of an attention comparison group, analysis of potential mediators, longer term follow-up, as well as viral STI outcomes.
Conclusion
The RHANI Wives intervention is effective in reducing unprotected sex via increased marital condom use among wives at risk for HIV from husbands based on a randomized cluster controlled trial and short-term follow-up. These findings, notable for achieving significant impact on reducing unprotected marital sex, suggest that RHANI Wives is a promising model of HIV prevention. Nonetheless, longer-term evaluation inclusive of STI outcomes is needed, as is determination of the model's adaptability in clinic or facility based settings where wives at risk for HIV may be more easily reached.
